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This  paper  examines  the  development  of  policy  instruments  that  support  the  low-carbon  governance  in 
China.  The  instruments  are  analysed  in  five  aspects  in  relation  to  the  key  policies  in  low-carbon 
governance  in  China,  including:  energy  conservation,  developing  new  energy,  reforestry,  developing 
circular  economy,  and  industry  restructuring.  Each  aspect  is  discussed  in  three  instrument  groups  which 
are  (1)  law  and  regulations,  (2)  industry  standard  and  (3)  finance  and  taxation.  This  research  suggests 
that  law  enforcement  for  the  new  established  laws  should  be  further  strengthened  and  stricter 
supervision  systems  should  be  in  place  to  safeguard  effective  implementation  of  low  carbon  policies, 
measures  and  standards,  especially  for  those  energy  condensed  sectors.  More  rigorous  industry 
standards  regarding  energy  efficiency  should  be  considered  to  help  eliminate  outdated  equipments  in 
industries  and  promote  the  introduction  of  more  climate-friendly  technologies.  The  industrial  standards 
should  be  given  strong  legal  support  in  accountability,  in  order  to  enforce  their  complete  application 
once  in  operation.  New  policies  and  instruments  need  to  be  introduced  in  order  to  reduce  carbon  print 
by  landfill.  The  backward  law  and  industrial  standards  in  China  should  be  upgraded  more  regularly, 
therefore  to  support  the  low  carbon  development  strategy. 
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1.  Introduction 

As  the  world  largest  manufacturer,  China's  rapid  economic 
development  over  the  past  two  decades  has  caused  serious 
environmental  damage.  The  energy  consumption  in  China  in  year 
2010  was  five  times  more  than  the  consumption  in  1980  [1],  while 
the  economic  reform  started  in  China.  The  composition  of  the 
main  energy  resources  is  shown  in  Fig.  1,  where  the  renewable 
energy  accounts  for  8.8%  of  the  total  energy  production  in  China  in 
2011,  to  which  was  only  3.8%  in  1980  [1  j.  The  energy  production  in 
China  relies  heavily  on  coal,  which  has  consistently  remained  over 
70%  of  total  energy  produced  in  China  since  the  1980s. 

In  response  to  the  United  Nations  Framework  Convention  on 
Climate  Change  (UNFCCC),  the  Chinese  Government  formulated 
the  China's  National  Climate  Change  Programme  (2007),  setting  up 
an  overall  target  of  a  20%  reduction  on  energy  consumption  per 
unit  of  GDP,  where  the  principles  and  key  actions  were  also 
suggested,  as  well  as  policies  and  measures  to  address  climate 
change  for  the  period  until  2010.  Furthermore,  the  Chinese 
government  announced  another  target  of  cutting  carbon  emission 
per  unit  GDP  by  40-45%  in  comparing  to  2005  level.  China's  GDP 
per  capita,  however,  is  still  below  the  world  average.  As  economic 
development  drives  the  improvement  of  social  condition  forward, 
it  remains  the  prime  goal  of  the  Chinese  Government.  Even 
although  China  has  become  the  biggest  carbon  emitter  in  the 
world,  its  carbon  emission  per  capita  are  still  below  the  world 
average  [2].  There  is  a  great  potential  for  the  overall  carbon 
emission  in  China  to  grow  in  future  development. 

As  many  researchers  estimated,  the  downturn  of  carbon  emis¬ 
sion  is  unlikely  to  happen  in  China  in  the  short  term  [3-5],  For 
example,  Wang  and  Watson  [5]  projected  the  carbon  emission 
path  of  China  to  2050  and  concluded  it  is  possible  to  slow  down 
the  emission  growth  and  reduce  it  from  2020.  The  critical  area 
requiring  significant  improvement  is  the  energy  efficiency  of  the 
key  industries,  such  as  construction  and  transportation.  Wang 
et  al.  raised  the  concern  on  the  nuclear  power  policy  in  China  [6], 
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(Data  source:  China  Yearbook  2012) 


Fig.  1.  The  energy  production  in  China  as  in  2011.. 
Data  source :  China  Yearbook  2012 


Although  China  faces  various  challenges  on  the  way  towards 
low-carbon  economy,  the  government  established  ambitious  low- 
carbon  targets  showing  determination  in  combating  climate 
change.  The  Chinese  Government  paid  greater  attention  to  low- 
carbon  development  in  recent  years.  In  2011,  the  State  Council 
issued  the  Decision  on  Strengthening  Energy  Conservation  and 
Carbon  Reduction  Work  Programme  in  the  12th  Five-Year  Plan.  This 
work  programme  specified  the  main  policies  regarding  low-carbon 
development  in  the  future,  including:  (1)  strengthening  account¬ 
ability  on  low-carbon  targets,  (2)  industrial  restructuring,  (3)  imple¬ 
menting  energy  saving  projects,  (4)  development  of  circular  eco¬ 
nomy,  (5)  promoting  energy  efficient  technology,  (6)  improving 
financial  instruments  for  low-carbon  development,  (7)  strengthening 
supervision  system,  (8)  establishing  market-oriented  mechanism 
for  energy  saving  and  carbon  reduction,  (9)  improving  national 
standards,  and  (10)  mobilising  involvement  of  society.  There  were  a 
large  number  of  new  laws  and  regulations  introduced  by  the 
government  targeting  low-carbon  development  [7], 

The  accomplishment  of  targets,  however,  requires  not  only 
strong  determination  but  also  effective  policy  instruments  that  can 
support  low-carbon  development  strategy.  This  research  shed  a 
light  on  the  examination  of  the  development  of  the  policy 
instruments  regarding  low-carbon  development  targets  that 
recently  announced  by  the  Chinese  government. 


2.  Studies  on  low-carbon  Policies  in  China 

There  are  many  researches  contributing  to  low-carbon  econ¬ 
omy,  policies  and  governance  at  different  governmental  levels.  The 
issues  include  innovation  towards  low  carbon  economy  [8],  the 
transition  to  low-carbon  economy  [9],  pathway  to  low-carbon 
economy  [10].  McEvoy  et  al.  evaluate  the  prospect  for  increased 
employment  and  low-carbon  economy  [11].  Price  et  al.  provide 
indicator  for  low  carbon  economy  on  province  and  city  level  [12], 
There  is  other  research  also  focused  on  local  level,  for  example  the 
discussion  of  low-carbon  energy  policies  at  solely  the  provincial 
level  in  China  [6],  Wang  et  al.  [13]  presented  a  framework  for  low- 
carbon  governance  in  three  levels:  strategy,  methodology  and 
operation.  They  stated  that  the  legal  instrument  was  a  powerful 
tool  for  the  government  to  perform  good  low-carbon  governance. 

The  low-carbon  development  policies  of  the  Chinese  Govern¬ 
ment  also  receive  interests  from  researchers.  Many  research  focus 
on  curtain  aspect  of  low-carbon  energy  policies  in  China,  such  as 
energy  efficiency  policies  [14,15],  renewable  energy  policies 
[16-18],  circular  economy  strategy  [16],  Jiang  et  al.  state  that  the 
law,  statues,  management  institutions  and  public  education  should 
be  enhanced  in  China  for  a  low-carbon  economy  [19],  Similarly, 
Wang  et  al.  suggest  the  government  should  strengthen  law 
enforcement,  industry  standards  and  education  [13], 

Some  research  focused  only  one  aspect  of  low-carbon  policies  in 
China,  for  example  Yuan  et  al.  discuss  energy  saving  issue  of  energy 
policies  in  China  [20],  Wang  et  al.  analyse  the  effectiveness  of  the 
new  energy  conservation  regulation  in  China  [21],  Andrews-Speed 
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Table  1 

Previous  research  on  low-carbon  related  policies  in  China. 


Research  problems 


References 


Carbon  emission  prediction 
Emission  control 

Low-carbon  policies  at  province  level 
Government  management 
Development  strategy 
Energy  efficiency  policy 
Renewable  energy  policy 
Circular  economy 
Law  and  regulations 
Industry  regulations 
Reforestration 

Impact  of  low-carbon  policies 
Low-carbon  evaluation  system 


Chen  [3],  Cai  and  Wang  [4],  and  Wang  and  Watson  [5] 

Chang  and  Wang  [7] 

Wang  et  al.  [6]  and  Price  et  al.  [12] 

Li  [8,32],  Chang  and  Wang  [7]  and  Qi  [37] 

Luchsinger  [10],  Wang  et  al.  [6,13],  Jiang  et  al.  [19]  and  Zhang  [29] 

Zhou  et  al.  [14],  Yuan  et  al.  [20],  Andrews-Speed  [22],  Lo  [15]  and  Fang  and  Zeng  [26] 
Lo  [15],  Zeng  et  al.  [17]  and  Zhang  and  He  [18] 

Li  et  al.  [16]  and  Sun  and  Li  [23] 

Li  [8,32]  and  Wang  et  al.  [21] 

Wang  et  al.  [21  ]  and  Yoshino  et  al.  [31] 

Huang  et  al.  [25] 

McEvoy  et  al.  [11],  Fang  and  Zeng  [26]  and  Zhang  et  al.  [28] 

Price  et  al.  [12]  and  Wang  et  al.  [6,13] 


assesses  the  drive  for  the  energy  efficiency  in  China  [22].  Sun  and 
Li  review  the  policies  related  to  waste  landfill  problem  in  China  [23]. 
Chai  and  Zhang  discuss  the  technologies  and  policies  contribute  to 
the  transition  of  China  to  a  sustainable  energy  system  [24].  The 
estimate  of  Huang  et  al.  reveals  a  close  relationship  between 
forestation  and  carbon  sequestration  [25].  Therefore,  some  manage¬ 
ment  instrument  are  suggested  in  literature  for  the  Chinese  govern¬ 
ment,  including  energy  saving,  optimisation  of  energy  structure,  law 
enforcement,  promulgation  of  standards,  technologies  innovation, 
adoption  of  renewable  portfolio  system,  education  [26-28].  China 
needs  to  act  as  a  responsible  developing  country  to  set  a  good 
example  for  developing  countries  [29].  Many  believed  that  China  can 
be  a  good  partner  in  fighting  global  climate  change  [13,29]. 

The  previous  studies  regarding  low-carbon  policies  in  China 
focus  on  various  aspects  as  shown  in  Table  1.  Currently  there  is  a 
lack  of  a  structured  review  on  the  development  of  the  policy 
instruments  system  which  supports  the  low-carbon  development 
targets  in  China. 
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Fig.  2.  The  low-carbon  strategy,  policy  and  instruments. 


4.  The  development  of  policy  instruments 


3.  Research  methodologies 


4.1.  Energy  conservation 


The  policies  and  instruments  regarding  low-carbon  develop¬ 
ment  was  broken  down  into  three  levels  as  shown  in  Fig.  2.  On  the 
basis  of  literature  review,  the  strategy  of  low-carbon  development 
in  China  was  related  to  five  aspects  of  policies.  The  regulatory 
performance  is  affected  by  legal  mandate  [30],  which  also  defines 
industry  standards.  The  tax  and  finance  policies  are  also  deter¬ 
mined  by  legal  system.  For  each  of  five  policy  aspect,  the  policy 
instruments  were  discussed  in  three  groups  including  law  and 
regulations,  industry  standard  and  finance  and  taxation. 

The  development  plans,  policies,  law  and  taxation  system  are 
controlled  by  the  central  government,  acting  as  a  strategic  guideline 
for  the  industry  and  local  government  [10],  It  can  be  summarised 
from  the  development  plans  and  key  government  documents  that 
the  key  policies  supporting  low-carbon  development  include: 
(1 )  developing  new  energy,  (2)  improving  energy  efficiency,  (3)  refor¬ 
estry,  (4)  developing  circular  economy,  and  (5)  industry  restructur¬ 
ing.  This  paper  intends  to  review  the  development  of  the  policy 
instruments  to  support  the  above  stated  policies  and  provide 
suggestions  for  the  future  development.  Data  collection  methods 
involved  in  this  research  include  document  review,  internet  survey 
and  literature  review,  and  interview  survey.  There  were  10  senior 
experts  and  professionals  from  energy,  industry  and  public  sectors 
joint  the  unstructured  interview  survey. 

When  appropriate,  comparison  is  made  between  the  practice  of 
China  and  other  countries  in  order  to  find  problems  and  make 
suggestions  for  improvement  in  low-carbon  governance  in  China. 


4.1.3.  Law  and  regulations 

The  first  environmental  law  in  China  was  the  Law  on  Environ¬ 
mental  Protection  of  the  People's  Republic  of  China  (PRC)  (1979). 
For  a  long  period,  the  government  paid  great  efforts  on  economic 
development.  Until  recently,  there  were  several  key  laws  and 
regulations  specifically  addressing  energy  saving  issued  by  the 
Chinese  Government.  Following  the  1997  Kyoto  Protocol,  the 
Energy  Conservation  Law  of  the  PRC  came  into  force  in  1998 
(amended  in  2007).  This  law  was  formulated  for  the  purpose  of 
promoting  energy  conservation  and  increasing  energy  efficiency. 
The  law  covered  energy  conservation  administration,  rational 
energy  utilisation,  technology  progress  in  energy  conservation 
and  the  corresponding  legal  liabilities.  The  responsibilities  and 
power  of  the  central  government  and  the  local  governments  were 
defined  on  energy  conservation  of  construction,  transportation, 
public  institutions,  and  key  energy-using  units.  The  Law  of  the  PRC 
on  Promoting  Clean  Production  (2002)  was  enacted  to  promote 
cleaner  production,  increase  in  the  utilisation  ratio  of  resources, 
reduce  and  prevent  pollutant-generation,  and  promote  the  sus¬ 
tainable  development  of  the  economy  and  society. 

In  2004,  energy  conservation  was  addressed  as  a  national 
policy  in  the  11th  Five-Year  Plan  (for  the  period  2005-2010).  The 
legal  system  has  experienced  steady  progress  in  environmental 
protection  and  carbon  reduction  in  recent  years. 

The  Comprehensive  Work  Scheme  on  Energy  Conservation 
(2007)  adopted  a  series  of  institutional,  legal,  economic  and 
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technological  instruments  in  order  to  (1)  strengthen  and  control 
the  scale  of  energy-intensive  and  pollution-intensive  industries, 
(2)  phase  out  backward  and  energy  intensive  productions  and 
equipment,  (3)  adjust  and  optimise  energy  mix,  and  (4)  emphasise 
the  administration  of  key  units'  energy  saving.  The  enforcement  of 
the  Energy  Conservation  Law  of  the  PRC  also  presented  a  good 
reflection  of  the  afore  stated  policy. 

The  legal  system  covered  environmental  protection  and  energy 
conservations  in  various  aspects.  A  large  number  of  regulations 
were  introduced  to  various  industry  sectors  such  as:  energy, 
building,  manufacturing,  transportation,  recycling  and  renewable 
technologies.  For  example,  the  State  Council  issued  the  Civil 
Building  Energy  Conservation  Ordinance,  aiming  to  target  low 
energy  efficiency  problems  of  civil  buildings  in  2008.  Other 
regulations  followed  the  energy  conservation  law  included  the 
Power  Conservation  Management  Method  (2000),  the  Energy- 
efficiency  Label  Management  Method  (2004),  Energy  Conservation 
Regulation  for  State-funded  Institutions  (2008),  and  Road  Trans¬ 
port  Vehicle  Fuel  Consumption  Monitoring  and  Supervision  and 
Management  Method  (2009). 

Notwithstanding  the  announcement  of  new  laws  supported  the 
low-carbon  governance  strategy  of  the  central  government  in 
China,  the  old  sectoral  energy  law  appeared  backward.  The  Coal 
Law  issued  on  1996  and  the  Electricity  Law  in  1997  had  not 
included  any  specific  articles  on  energy  saving  and  emission 
reduction  [10],  For  example,  the  Coal  Law  of  the  PRC  (1996) 
regulated  the  exploitation  and  protection  of  coal  resources  and 
the  manufacture  and  transaction  of  coal  products.  The  utilisation 
stage  of  coal  product  is  excluded  from  the  law. 

The  objectives  of  the  Electricity  Law  of  PRC  are  to  protect  and 
promote  the  development  of  power  industry,  to  safeguard  the 
legitimate  rights  and  interests  of  the  investors,  operators  and  users 
and  to  secure  safety  during  operation.  Article  25  of  the  Electricity 
Law  stated  that  there  shall  be  only  one  power  supplier  within  each 
electricity  service  area.  The  consequence  of  this  law  is  the  mono¬ 
poly  of  state-owned  corporate,  such  as  the  National  Grid,  in  the 
power  industry  in  China.  Although  the  Energy  Conservation  Law 
encourages  the  development  of  new  and  renewable  energy  by  the 
private  sector,  the  Electricity  Law  derives  the  rights  of  new  energy 
providers  to  supply  electricity  directly  to  the  end  users.  Therefore, 
the  question  is  how  to  connect  the  new  energy  on  the  National 
Grid.  In  this  case,  amendment  is  needed  in  order  to  avoid  contra¬ 
diction  between  the  laws  and  eliminate  obstacles  of  the  develop¬ 
ment  of  new  energy,  including  renewable  energy  and  nuclear 
energy,  in  reality.  The  interviewees  suggested  the  backward  laws 
need  to  be  upgraded  in  order  to  coordinate  with  the  current 
policies  of  low-carbon  development  in  China. 


4.1.2.  Industrial  standards 

The  government  introduced  a  dozen  of  initiatives  to  restructure 
key  industries  and  sectors  since  2006  [10],  such  as  the  Enforce¬ 
ment  Regulations  of  the  Ten  Major  Energy  Savings  Projects.  In  the 
main  industries  such  as  construction  and  the  energy  sectors,  new 
standards  related  to  energy  efficiency  and  carbon  reduction  have 
been  introduced  recently  which  enabling  the  low-carbon  strate¬ 
gies  and  methodologies  to  be  practiced  at  the  operational  level. 

Many  developed  countries  firstly  targeted  one  of  the  largest 
energy  consumer  -  the  building  related  sectors  such  as  the  UK, 
Germany  and  Japan  [13].  In  China  the  building  industry  has  also 
adopted  new  design  standards  such  as  the  Design  Standards  for 
Energy  Efficiency  of  Residential  Buildings  in  Severe  Cold  and  Cold 
Zone  (JGJ26-2010),  Design  Standards  for  Energy  Efficiency  of 
Residential  Buildings  in  Hot  Summer  and  Cold  Winter  Zone 
(JGJ134-2001)  (2001),  Design  Standards  for  Energy  Efficiency  of 
Residential  Building  in  Hot  Summer  and  Warm  Winter  Zone 


(JGJ75-2003),  Standards  for  Energy  Efficiency  Test  of  Residential 
Building  (JGJ/T  132-2009),  Standards  for  Energy  Efficiency  Test  of 
Public  Building  (JGJ/T177-2009),  Technical  Code  for  the  Retro¬ 
fitting  of  Public  Building  on  Energy  Efficiency  (JGJ176-2009) 
(2009),  Design  Code  for  Green  Residential  Building  (JGJ/T229- 
2010)  and  Technical  Specification  for  Energy  Conservation  Reno¬ 
vation  of  Existing  Heating  Residential  Building  (JGJ129-2001). 
However,  the  design  standards  were  found  to  be  less  strict  in 
energy  conservation  in  comparison  with  the  equivalent  standards 
in  some  western  countries.  For  example,  Wang  et  al.'s  [21] 
research  compared  the  energy  efficiency  of  the  Regulations  on 
Energy  Conservation  for  Public  Institutions  (GB50189-2005)  reg¬ 
ulation  to  the  UK  Part  L  regulation  and  discovered  that  a  building 
built  under  the  GB50189-2005  needed  29%  more  energy  than  the 
building  that  fulfils  the  Part  L  Building  Regulations.  Yoshino  et  al.'s 
[31]  also  found  that  the  modern  buildings  were  poorly  insulated 
and  the  energy  efficiency  could  be  significantly  increased 
across  China. 

Some  practitioners  such  as  project  managers  and  design 
engineers  were  invited  to  take  part  in  an  interview  survey.  Their 
views  on  the  execution  of  new  industrial  standards  were  collected 
for  analysis.  We  found  that  the  biggest  issue  at  the  operational 
level  of  low-carbon  governance  in  China  is  the  poor  enforcement 
of  these  standards.  The  entry  standards  of  small-sized  construc¬ 
tion  market  are  relatively  low  in  comparison  to  large  projects, 
causing  high  competitions  and  low  margin.  As  there  is  currently 
no  official  measure  on  the  overall  energy  performance  of  built 
assets  in  China,  quality  control  become  important  to  ensure  the 
energy  efficiency  of  the  buildings  consistent  with  their  designed 
level.  However,  the  projects  are  often  wrongly  budged  with  under¬ 
market  price,  which  result  in  poor  supervision  and  quality  control. 

Unlike  some  developed  countries,  the  industrial  standards  in 
China  are  not  set  out  by  law.  As  a  result  the  industrial  standards 
are  not  completely  implemented  in  practice.  The  main  reason  is 
that  these  industrial  standards  are  not  legally  binding,  for  only 
some  of  the  articles  in  these  building  standards  are  mandatory 
provisions.  The  enforcement  of  the  standards  in  the  building 
industry  is  so  weak  that  80%  of  new  buildings  in  China  still  exhibit 
poor  energy  efficiency  [32],  Although  energy  saving  has  been 
included  in  the  development  strategy  of  the  government,  the 
industrial  standards  are  still  less  strict  which  hinder  the  develop¬ 
ment  of  China  towards  a  low-carbon  economy.  The  survey  of  the 
United  Nations  also  showed  many  of  the  current  industries 
standards  in  China  were  out  of  date  [10]. 

The  National  Standards  Commission  issued  the  national  stan¬ 
dards  entitled  General  Principles  of  Stipulation  of  Energy  Con¬ 
servation  Standards  System  for  Enterprise  (GB/T22336-2008), 
which  showed  and  provided  the  principles  and  requirements  to 
guide  the  enterprises  formulating  their  own  energy  conservation 
standards  system. 

In  the  transportation  sector,  the  government  launched  the  low- 
carbon  transportation  action.  The  first  national  compulsory  stan¬ 
dard  to  control  the  fuel  consumption  limit:  Fuel  Consumption 
Limits  For  Passenger  Cars  (GB  19578-2004)  was  issued  in  2004. 
The  ministry  of  Environmental  Protection  issued  National  Phase  III 
Vehicle  Emission  Standards  in  2007.  Limits  and  Measurement 
Methods  of  Fuel  Consumption  for  Commercial  Vehicle  for  Passen¬ 
ger  Transportation  (JT711-2008),  Operating  Vehicle  Fuel  Consump¬ 
tion  Limit  and  Measurement  Method  (JT719-2008)  and  Multiple 
Performance  Requirement  and  Detecting  Methods  for  Commercial 
Vehicles  (GB18565-2001)  have  been  employed  to  limit  the  devel¬ 
opment  of  energy  inefficient  vehicles,  improve  fuel  efficiency  in 
general  and  reduce  the  consumption  of  oil  in  particular. 

In  2010,  the  Ministry  of  Industry  and  Information  issued  the 
Guidance  for  the  Energy-saving  and  Emission-reduction  of  Iron 
and  Steel  Industry  (2010)  which  requires  the  iron  and  steel 
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enterprises  to  reach  the  industrial  standards,  such  as  The  Norm  of 
Energy  Consumption  per  Unit  Product  of  Major  Procedure  of  Crude 
Steel  Manufacturing  Process  (GB21256-2007),  The  Norm  of  Energy 
Consumption  per  Unit  Product  of  Coke  (GB21342-2008)  and  The 
Norm  of  Energy  Consumption  per  Unit  Product  of  Ferroalloy 
(GB21341-2008).  In  order  to  explore  the  potential  energy-saving 
capabilities  of  the  iron  and  steel  industry,  The  Development  Policy 
for  Iron  and  Steel  Industry  (2006)  and  Industrial  Restructuring  and 
Guiding  Catalogue  (2005)  was  issued  to  speed  up  the  steps  of  the 
phasing  out  the  outdated  production  capacity,  and  in  accordance 
with  the  Development  Policy  for  Iron  and  Steel  Industry  and 
Industrial  Restructuring  Catalogue  to  speed  up  the  phasing  out 
of  the  backward  standards. 

The  industrial  standards  are  the  minimum  requirement  for  the 
industry  to  reduce  carbon  emission  during  operation.  In  addition 
to  the  national  standards,  there  are  numerous  energy  efficiency 
evaluation  tools  adopted  in  developed  countries,  such  as  the 
energy  conformity  certificate  in  Germany,  the  energy  labelling 
system  in  Denmark,  the  BREEAM  assessment  tool  in  the  UK,  the 
LEEDs  system  in  the  US,  the  CASBEE  in  Japan  [13],  The  implemen¬ 
tation  of  these  additional  assessment  tools  have  been  encouraged 
by  many  government  initiating  in  the  government  procurement 
projects.  The  UK  government  requires  the  Building  School  for 
Future  school  projects  to  fulfil  the  BREEAM  assessment,  whilst 
Green  Procurement  is  another  new  requirement  of  government 
procurement  management  in  the  UK.  The  LEEDs  assessment  tool 
was  also  applied  to  the  government  procurement  projects  in  the 
U.S.  Some  assessment  tools  and  standards  were  also  introduced  in 
China,  for  example  the  Evaluation  Standard  for  Green  Buildings 
(2006),  the  Technical  Guidelines  for  Green  Buildings  (2005)  have 
been  introduced  in  the  biggest  energy  consumer  -  the  construc¬ 
tion  industry  [33].  However,  these  new  assessment  systems  have 
not  been  required  by  government  procurement  projects  in  China, 
therefore,  they  were  not  widely  applied  in  the  industry. 

For  the  residential  appliance  industry,  the  government  intro¬ 
duced  new  standards  and  labelling  systems.  The  main  pro¬ 
grammes  include  mandatory  minimum  efficiency  standards, 
voluntary  energy-efficiency  labelling,  and  mandatory  energy  infor¬ 
mation  labelling.  Almost  all  large  electronics  products  are  covered 
by  the  voluntary  labelling  programme,  but  there  are  an  increasing 
number  of  medium  and  small  products  to  be  included  in  the 
mandatory  standards  system  [14], 


4.1.3.  Finance  and  taxation 

In  order  to  facilitate  low-carbon  development  along  with 
economic  growth,  the  government  introduced  a  series  of  financial 
and  tax  incentives  during  the  timeframe  of  the  11th  Five-Year  Plan. 
The  energy  prices  have  strong  relation  with  the  industrial  struc¬ 
ture  as  the  industrial  electricity  price  in  China  is  18%  lower  than 
the  world  average  [34],  The  petrol  price  in  China  is  even  lower 
than  that  of  the  United  States,  let  alone  European  Union  and  Japan 
[35],  The  Detailed  Rules  for  the  Implementation  of  the  Interim 
Regulations  of  the  PRC  Concerning  Resource  Tax  (2008)  and  The 
Provisional  Regulations  of  the  PRC  Concerning  Resource  Tax 
(2008)  have  caused  slight  rise  of  energy  prices  in  China. 

In  respect  of  the  reform  of  the  energy  price  mechanism,  the 
government  adjusted  the  tax  and  fees  of  refined  petro  projects, 
increased  the  electricity  price  for  energy  intensive  industries,  and 
promoted  the  metered  charging  of  heat  supply  to  household. 

The  consumption  tax  for  large,  low  energy-efficient  vehicles 
was  introduced  by  the  Ministry  of  Finance  (MOF)  in  the  Revised 
Consumption  Tax  For  Larger,  Energy-Inefficient  Vehicles  in  2006. 
The  export  tax  on  high  energy-consumption  products  was  also 
adjusted  in  the  Reduced  Export  Tax  Rebates  For  Many  Low-Value- 
Added  But  High  Energy-Consuming  Products  in  the  same  year.  The 


Ministry  of  Finance  also  announced  the  interim  management 
measures  for  incentives  to  energy  saving  technology  reforms  and 
phase  out  programme  in  2010. 

The  Law  of  the  PRC  on  Enterprise  Income  Tax  (2007)  and  The 
Implementation  Regulations  of  the  Corporate  Income  Tax  of  the 
PRC  (2007)  stipulated  exemption  and  reduction  of  tax  and  accel¬ 
erated  depreciation  to  energy  conserving  enterprises.  However, 
unlike  in  some  developed  countries,  in  China  the  carbon  tax  has 
not  been  introduced  to  the  current  taxation  system.  The  Notice  of 
Income  Tax  for  the  Chinese  Clean  Development  Mechanism  Funds 
and  the  Implement  Enterprises  (2009)  stated  that  enterprises 
implementing  the  Clean  Development  Mechanism  (CDM)  project 
were  entitled  to  tax  relief  according  to  their  reduction  on  green 
house  gas  (GHG)  emission  volume. 

In  the  recent  oil  tax  reform,  the  government  regulated  the  oil 
price,  and  cancelled  the  road  tolls  according  to  The  Notice  of  the 
State  Council  on  the  Oil  Tax  Reform,  National  Development  and 
Reform  Commission  of  the  PRC  (2009). 

The  government  announced  the  Interim  Measures  of  Financial 
Incentives  Fund  Management  on  Energy-saving  Technological 
Transformation  (2007),  followed  by  a  7  billion  RMB  award  to  the 
corporation  transforming  energy-saving  technologies.  The  govern¬ 
ment's  special  fund  to  support  the  energy-saving  and  emission- 
reduction  increased  from  235  billion  RMB  in  2007  to  495  billion 
RMB  in  2009,  which  were  mainly  awarded  to  the  ten  key  energy¬ 
saving  projects  in  China  every  year.  The  National  Development  and 
Reform  Commission  (NDRC)  issued  the  Implementation  Measures 
of  10  Key  Projects  in  11th  Five-Year  Plan  in  2006,  intending  to 
reduce  energy  use  in  industry  and  buildings. 

In  addition,  energy  saving  has  been  integrated  into  both  the 
short-term  and  long-term  national  development  plans.  The  effec¬ 
tiveness  of  these  recent  strategies  can  only  be  reflected  by  the 
operations  of  the  local  government  and  the  industrial  sectors  in 
practice.  Since  2005,  the  NDRC  and  MOF  have  included  energy 
efficient  products  in  the  government  procurement  programme.  In 
order  to  improve  the  energy  efficiency  for  existing  residential 
buildings  in  northern  China,  the  government  introduced  incentive 
funds  for  heating  metering  transform  programme  in  the  Interim 
administrative  method  for  incentive  funds  for  heating  metering 
and  Energy  efficiency  retrofit  for  existing  residential  buildings  in 
China's  northern  heating  area  in  2007. 

4.2.  Development  of  new  energy 

4.2.1.  Law  and  regulations 

The  policy  to  develop  new  energy  was  first  found  in  the  1996- 
2010  Outline  of  New  and  Renewable  Energy.  The  Renewable 
Energy  Law  of  the  PRC  took  effect  in  2005,  in  which  urbanisa¬ 
tion  and  renewable  energy  have  been  listed  as  the  nation's 
preferential  areas  for  the  future  development.  The  law  regulated 
the  development  and  utilisation  of  renewable  energies  during 
urban  development,  and  specified  the  responsibilities  of  the 
energy,  construction,  agriculture  industries  towards  low-carbon 
development.  The  main  purpose  of  the  law  was  to  promote  the 
development  of  renewable  energies. 

The  Renewable  Energy  Law  was  amended  in  2010  in  order  to 
introduce  new  provisions  to  promote  the  utilisation  of  renewable 
energies  and  to  solve  the  transmission  problem  of  the  renewable 
energies  into  the  national  power  grids.  Therefore,  the  renewable 
energy  was  given  a  more  important  status  of  a  new  contributing 
area  to  the  economic  growth,  rather  than  a  simple  energy  solution 
in  the  previous  version.  According  to  the  law,  the  newly  established 
Renewable  Energy  Fund  would  be  used  in  much  wider  aspects  in 
respect  of  renewable  energy  development.  Consequently  new 
measures  were  issued  by  the  central  government  to  manage  the 
various  financial  supports  to  new  energy  development. 


N.  Wang,  Y.-C.  Chang  /  Renewable  and  Sustainable  Energy  Reviews  35  (2014)  126-135 


131 


4.2.2.  Industrial  standards 

The  Index  System  for  Cleaner  Production  Assessment  of  Coal- 
fired  Power  Industry  (2007)  and  The  Norm  of  Energy  Consumption 
per  Unit  Product  Coal-fired  Power  Set  (GB21258-2007)  were 
issued  for  the  electricity  industry  to  eliminate  the  small-scale 
backward  units  and  promote  the  generation  of  clean  power. 

In  order  to  regulate  the  emerging  renewable  industry,  the 
government  released  several  industrial  standards.  The  Entry 
Standards  for  Wind  Power  Equipment  Companies  (Exposure  Draft, 
2010)  increased  the  market  entry  threshold  of  this  type  of 
companies.  In  2011  the  National  Energy  Administration  issued 
three  standards  to  regulate  wind  power  industry,  which  were  the 
Standard  Construction  Regulation  for  Wind  Power,  the  Charter  of 
the  Wind  Energy  Industry  Standardisation  Technical  Committee, 
and  the  Framework  for  Wind  Power  Industry  Standardisation.  In 
the  same  year,  the  Entry  Condition  of  the  Poly-silicon  Industry  was 
also  announced  by  the  government,  which  increased  the  entering 
threshold  of  the  poly-silicon  industry.  Those  standards  intended  to 
solve  the  problem  of  the  lack  of  industiy  standard  and  regulating 
the  companies  in  the  fast  growing  renewable  industiy.  It  was 
estimated  that  the  renewable  energy  companies  with  low  pro¬ 
ductivity  and  efficiency  will  be  opt  out  from  the  market  following 
the  standards.  However,  the  effectiveness  of  the  standards  remains 
to  be  seen. 


4.2.3.  Finance  and  taxation 

Since  2001,  constructive  policies  toward  renewable  energies 
started  to  emerge,  for  example  the  tax  reduction  for  the  renewable 
generation  industry.  From  2009,  the  government  has  run  several 
programmes  to  promote  the  development  of  new  energy,  includ¬ 
ing  renewable  energy  and  nuclear  power,  as  a  key  industry  in 
China  [36],  For  example,  the  MOF  launched  photovoltaic  pilot 
building  programme  and  the  low-carbon  building  model  pro¬ 
gramme  in  2009.  Apart  from  the  promotion  of  renewable  energies, 
the  recent  finance  policies  involved  a  wider  range  of  areas,  such  as 
forest  development,  polite  low-carbon  cities  and  province,  trans¬ 
forming  traditional  industrial  structure  and  consumption  pattern 
towards  low-carbon  development. 

The  government  introduced  several  financial  policies  to  reg¬ 
ulate  the  structure  of  the  energy  exploitation  and  to  promote  the 
development  of  the  renewable  resources  and  clean  energy.  The 
National  Medium-Term  and  Long-Term  Plan  for  the  Development 
of  Science  and  Technology  2006-2020  set  up  high  priorities  for 
the  research  and  development  of  renewable  energies  such  as:  fuel 
cell,  hydrogen  energy,  solar  energy  and  wind  power  which  were 
listed  as  major  areas  of  high-tech  industrialisation. 

The  government  introduced  preferential  taxing  treatment,  as 
well  as  actively  pursued  the  creation  of  favourable  financial 
conditions  for  these  strategic  areas  of  development,  and  provided 
relevant  guidance  to  financial  institutions.  Since  2006,  the  govern¬ 
ment  has  established  a  special  fund  which  was  budgeted  by  the 
MOF  and  was  used  to  support  research  and  exploitation  of  the 
renewable  natural  resources.  A  total  of  225  billion  RMB  has  been 
invested  in  energy-efficient  technology  upgrading  and  promotion 
during  the  11th  Five-Year  Plan.  The  government  investments 
towards  new  and  renewable  energy  between  2005  and  2010  were 
173million  RMB,  more  than  all  other  countries  [37], 

The  Chinese  Government  adopted  several  finance  and  tax 
policies  to  increase  the  energy  costs  of  traditional  resources  and 
to  invest  in  renewable  energies.  As  China's  economy  relied  heavily 
on  manufacturing,  rising  energy  prices  will  certainly  damage  the 
rapid  growing  trend  of  the  economy.  The  government  faced  a 
dilemma  in  low-carbon  governance  in  terms  of  achieving  the  right 
balance  between  energy  shortage  and  economic  growth.  Some 
interviewees  expressed  their  concerns  on  the  long-term 


effectiveness  of  the  finance  policies:  “The  finance  initiatives  of 
government  stimulate  the  development  renewable  energy  indus¬ 
try,  however,  the  bigger  challenge  is  how  the  booming  can  last  in 
future”. 

4.3.  Reforestry 

4.3.1.  Law  and  regulations 

Reforestry  was  initially  placed  in  the  10th  Five-Year  Plan 
(2000-2005),  then  reforestry  and  developing  energy  forest 
became  important  policies  in  China's  low-carbon  development. 
The  legislation  system  regarding  forest  protection  and  develop¬ 
ment  experienced  a  series  of  changes.  The  Forest  Law  of  the  PRC 
was  firstly  issued  on  1984,  and  was  amended  in  1998.  The  purpose 
of  the  law  was  to  protect,  develop  and  utilise  forest  resource, 
promote  greenery.  More  strict  punishment  means  for  illegal 
logging  were  introduced  into  the  law.  The  government  is  in  the 
process  of  drafting  the  Nature  Reserve  Law  aiming  to  protect 
nature  reserve  from  land  development  in  the  rural  areas. 

Following  the  Forest  Law  of  the  PRC,  the  State  Council  pub¬ 
lished  the  Regulation  for  the  Implementation  of  the  Forest  Law  of 
the  PRC  in  2000,  defining  detailed  regulation  in  forest  develop¬ 
ment  and  protection.  In  2003,  the  State  Council  issued  the 
Decision  on  Accelerating  Forest  Development  in  order  to  promote 
sustainable  development. 

4.3.2.  Industrial  standards 

In  2004,  the  State  Forestry  Administration  issued  the  Notice  of 
the  General  Office  of  the  State  Council  on  further  strengthening 
the  forest  fire  prevention  work,  which  aimed  to  protect  the 
existing  forest  resources. 

In  order  to  fight  against  illegal  logging,  the  State  Forestry 
Administration  announced  the  Provision  of  the  Forest  Destruction 
Accountability  System  and  the  Reporting  System  for  Major  Cases 
in  2001,  the  Management  Regulation  of  the  Requisition  and  Audit 
Approval  of  Forest  Land  Occupation,  the  Opinion  of  the  Strict 
Management  of  Natural  Forests  and  the  Notice  about  Regulating 
the  Tree  Excavation  Management  in  2003  and  the  Contingency 
Plans  for  Major  Forestry  Ecological  Damage  Accidents  in  2005. 

The  Resolution  of  the  National  People's  Congress  Standing 
Committee  on  Tackling  Climate  Change  (2009)  stressed  the 
importance  of  development  of  forest  resources  in  combating 
climate  change.  Therefore,  the  State  Forestry  Administration 
issued  the  Action  plan  of  the  forestry  sector  on  fighting  climate 
change  in  2009,  in  order  to  promote  afforestation  and  ecological 
projects.  In  the  same  year,  the  A  Guide  on  Sustainable  Overseas 
Forests  Management  and  Utilisation  by  Chinese  Enterprises  was 
published  in  order  to  regulate  the  forest  industry  behaviour. 

4.3.3.  Finance  and  taxation 

The  investment  from  the  central  government  on  forest  industry 
grew  rapidly  since  2000.  The  total  investment  in  forest  develop¬ 
ment  was  around  673  billion  from  2000  to  2010,  with  an  average 
increase  of  27%  each  year  [1],  In  2006,  the  State  Forestry  Admin¬ 
istration  announced  the  Notice  of  the  State  Forestry  Administra¬ 
tion  on  Forest  Carbon  Sequestration  Several  Guidance.  The  China 
Green  Carbon  Fund  was  established  in  2007  by  the  central 
government  to  support  forest  carbon  sink  projects,  such  as  the 
key  shelterbelt  construction,  the  forest  protection,  the  return 
farmland  to  forest  projects. 

The  interview  with  the  expert  in  the  National  Development 
and  Reform  Commission  (NDRC)  revealed  that  the  Chinese 
Government  viewed  the  importance  of  reforestry  not  only  as  a 
mean  for  environmental  protection  but  also  for  the  carbon  reduc¬ 
tion  and  carbon  trading.  Except  for  the  endeavours  put  inside 
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China,  the  Chinese  Government  proactively  helped  some  neigh¬ 
bour  developing  countries  in  reforestry,  such  as  Myanmar,  Laos 
and  Cambodia.  For  example  the  government  encouraged  the 
Chinese  enterprisers  to  develop  more  sustainable  forest  industry 
through  the  Narcotics  Replacement  Planting  programme.  In  addi¬ 
tion,  the  Chinese  Government  has  established  collaboration  with 
other  countries  in  Asia  and  Europe  against  illegal  logging. 

4.4.  Developing  circular  economy 

4.4. 2.  Law  and  regulations 

The  policy  to  develop  circular  economy  was  initially  found  in  the 
11th  Five-Year  Plan.  The  most  recent  policies  focused  on  resource 
recycling  system  coving  all  aspects  of  the  society,  from  production, 
circulating  to  consumption.  In  supporting  circular  economy,  some 
legal  instruments  were  introduced  by  the  government. 

The  government  issued  the  Cleaner  Production  Promotion  Law 
of  the  PRC  (2004)  and  Law  of  the  PRC  the  Prevention  and  Control 
of  Environmental  Pollution  by  Solid  Wastes  (2004  Revision).  Under 
the  two  laws,  the  Renewable  Resources  Recycling  Management 
Method  was  announced  in  2007.  The  purpose  of  the  regulation 
was  to  promote  recycling  of  renewable  resources  and  more 
importantly  the  development  of  recycling  industry. 

In  2005,  the  State  Council  announced  the  Opinions  on  the 
Accelerating  the  Development  of  Circular  Economy,  aiming  for 
legal  supporting  system  for  circular  economy,  efficiency  improve¬ 
ment  of  resource  use  and  waste  recycling.  The  Circular  Economy 
Promotion  Law  of  the  PRC  taking  effect  on  January  1,  2009,  which 
took  into  consideration  the  close  relationship  between  economic 
development  and  environmental  problems,  strengthened  the 
power  of  the  Renewable  Energy  Law.  The  law  also  initiated  many 
pilot  programmes  on  waste  recycling. 

Through  the  recent  policy  instruments,  China  has  become  the 
top  resource  recovering  country.  However,  there  is  still  a  lack  of 
compulsory  regulations  for  domestic  wastes  classification  and 
recycling,  as  most  of  the  waste  collection  facilities  in  the  urban 
areas  do  not  classify  waste  to  metal,  plastic,  paper,  electrical 
devices  and  so  on.  In  addition,  there  is  only  pollution  control 
regulation  on  landfill  in  China,  but  no  quantity  control  regulation. 
Landfill  is  still  the  main  means  for  waste  disposal  accounting  for 
about  85%  of  wastes  in  the  urban  areas  went  to  landfill  [23], 

4.4.2.  Industrial  standards 

Unlike  the  renewable  energy  industry,  where  the  state-owned 
companies  dominated  the  market,  the  government  encouraged 
the  private  sector  to  lead  the  role  in  circular  economy  develop¬ 
ment.  In  2007,  the  first  resources  recovery  management  measure 
was  issued  by  the  government,  which  was  the  Administration 
Measure  for  Renewable  Resource  Recovery.  There  is  not,  however, 
a  formal  industiy  standard  for  this  sector  at  the  moment.  The 
interview  survey  revealed  that  the  government  is  currently  draft¬ 
ing  the  industry  standard  for  resource  recovery  and  recycling, 
which  will  be  the  first  of  this  kind. 

After  several  years'  development,  the  waste  recycling  industry 
is  now  a  large  emerging  industry  in  China  under  the  recent 
promotion  of  the  government  policies. 

4.4.3.  Finance  and  taxation 

The  government  also  issued  regulations  to  manage  the  special 
fund  for  recycling  economy  development  in  the  Interim  Measures 
for  the  Administration  of  recycling  economy  development  special 
fund  in  2012.  The  government  set  up  over  190  pilot  programmes 
to  promote  circular  economy  in  China.  A  number  of  cities  have 
been  appointed  as  pilot  cities  as  circular  economy  development 


models.  It  is  estimated  the  waste  recycling  industry  creates  annual 
output  value  over  one  trillion  RMB  and  20  million  jobs. 

Although  the  government  has  lately  set  up  carbon  reduction 
targets,  energy  saving  targets,  forestation  targets  and  so  on,  there 
were  no  landfill  reduction  targets  in  China. 

4.5.  Industry  restructuring 
4.5.1.  Law  and  regulations 

The  development  of  third  industry  was  stressed  by  the  govern¬ 
ment  in  the  State  Council's  Interim  Provisions  to  Promote  Indus¬ 
trial  Restructuring  in  2005  in  order  to  guide  social  investment 
and  promote  the  industrial  restructuring.  In  the  State  Council's 
Opinions  on  Accelerating  the  Development  of  the  Service  Sector  in 
2007  development  targets  for  service  industry  were  established. 

In  2008,  the  government  issued  the  Opinion  on  the  Implemen¬ 
tation  of  a  Number  of  Policy  Measures  to  Accelerate  the  Develop¬ 
ment  of  the  Service  Sector  and  the  Guidelines  for  Accelerating  the 
Development  of  High-tech  Service  Industry.  New  adjustment  plans 
were  adopted  in  order  to  set  up  higher  standards  for  those  energy 
consuming  manufacturing  companies  in  car,  steel,  petrochemical 
industries. 

The  NDRC  carried  out  price  reform  on  major  resources  in  order 
to  change  the  heavy  industry  structure  since  2009.  The  reform 
policies  included  water,  electricity,  and  oil  price  adjustment.  The 
Notice  on  Perfecting  the  Policy  on  the  On-Grid  Electricity  Price  of 
the  Electricity  Generated  by  Wind  Power  (2009)  and  the  Notice  on 
Clean-up  Preferential  Electrovalence  and  Related  Issues  (2009) 
were  adopted  to  encourage  the  development  of  resources  with 
high-quality  wind-power  industries.  The  regulations  aimed  to 
check  up  and  revoke  Preferential  Electrovalence  measures  deliv¬ 
ered  to  those  energy-intensive  industries. 

In  2010,  the  State  Council  announced  the  Decision  on  Accel¬ 
erating  the  Training  and  Development  of  Strategic  and  Emerging 
Industries,  which  emphasised  the  development  of  the  new  indus¬ 
try,  such  as  energy  saving,  environmental  friendly  technology, 
biotech,  high-end  equipment  manufacturing,  new  energy,  new 
material,  and  new  energy  car  industries.  In  addition,  new  tax  and 
financial  policies  were  introduced  for  the  emerging  industries 
regarding  to  low-carbon  economy  development.  For  example,  the 
government  set  up  20  investment  funds  to  support  the  innovative 
enterprises  in  energy  saving,  environmental  protection,  new 
energy  development  and  other  sectors  in  strategic  and  emerging 
industries.  The  Decision  set  up  a  new  target  to  increase  the 
percentage  of  Strategic  and  Emerging  industry  in  GDP  to  8% 
until  2015. 


4.5.2.  Industrial  standards 

In  terms  of  the  industrial  standards,  the  government  has  raised 
market  entry  thresholds  for  energy  intensive  industries,  enhanced 
energy  saving  evolution  and  technology  transformation  for  tradi¬ 
tional  industries.  During  the  interview  survey,  experts  believed 
those  backward  low  energy  efficient  companies  could  be  elimi¬ 
nated  from  the  market  eventually. 


4.5.3.  Finance  and  taxation 

During  the  2008  global  financial  crisis,  the  Chinese  Govern¬ 
ment  announced  4  trillion  RMB  economic  stimulus  plan,  5%  of 
which  invested  in  energy  saving  and  environment  improvement 
and  9%  of  which  was  used  to  optimising  the  structure  for  the 
energy  intensive  industries  [36].  According  to  China’s  Policies  and 
Actions  on  Climate  Change  (2008)  the  government  established 
financial  subsidies  to  enhance  the  energy-saving  products. 
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Table  2 

The  legal  instrument  regarding  low-carbon  governance  in  China. 


ID  Regulations  Related  law  Objectives 


2000-1  Power  Conservation  Management 
Method  (2000) 


2000-11  Regulation  for  the  Implementation  of 
the  Forest  Law 

2003- 1  State  Council's  Decision  on 

Accelerating  Forest  Development 

2004- 1  Measures  for  Operation  and 

Management  of  Clean  Development 
Mechanism  (2004) 

2004- 11  Energy-efficiency  Label  Management 

Method  (2004) 

2005- 1  Civil  Building  Energy-  saving 

Management  Method  (2005) 

2005- 11  Interim  Provisions  to  Promote 

Industrial  Restructuring 

2006- 1  The  Interim  Provisions  on  the 

Punishment  of  Violation  of 
Environmental  Protection  (2006) 

2007- 1  Renewable  Resources  Recycling 

Management  Method  (2007) 

2007-11  National  Pollution  Sources  Census 
Regulation 


2007- III  The  State  Council's  Opinions  on 

Accelerating  the  Development  of  the 
Service  Sector 

2008- 1  Regulations  on  Implementation  of 

Corporate  Income  Law 
2008-11  Civil  building  Energy-Saving 
Management  Regulation 


2008-III  Directory  of  Classification 

Management  of  Construction 
Projection  of  Environmental  Impact 
Assessment  (2008) 

2008-IV  Energy  Conservation  Regulation  for 
State-funded  Institutions 


2008- V  Interim  Administration  Measures  for 

the  straw  energy  utilisation  subsidies 

2009- 1  Planning  Environmental  Impact 

Assessment  Ordinance  (2009) 


2009-11  Road  Transport  Vehicle  Fuel 
Consumption  Monitoring  and 
Supervision  and  Management  Method 
(2009) 

2009-III  High  Energy-consuming  Special 
Equipment  Supervision  and 
Management  Measures  (2009) 

2009- IV  Administration  Measures  of  the 

Standardisation  in  Energy  Sector 

2010- 1  Interim  Measures  of  Supervision  and 

Management  of  Central  Enterprise 
Energy  Saving  (2010) 


Energy  Conservation  Law  of  the 
PRC  (1997,  amended  in  2007) 


Forest  Law  of  the  PRC  (1984,  amended  in  1998) 
Forest  Law  of  the  PRC 

The  provisions  of  the  UN  Framework  Convention  on 
Climate  Change  and  its  Kyoto  Protocol 


Energy  Conservation  Law  of  the  PRC 
Product  Quality  Law  of  the  PRC 

Energy  Conservation  Law  of  the  PRC 


A  number  of  relevant  laws 


Environmental  Protection  Law  of  the  PRC  (1979,  amended 
in  1989) 


Law  of  the  PRC  on  Promoting  Clean  Production  (2002, 
amended  in  2012),  Law  of  the  PRC  on  the  Prevention  and 
Control  of  Environmental  Pollution  by  Solid  Wastes  (2004 
Revision) 

Environmental  Protection  Law  of  the  PRC  (1989) 


The  Outline  of  the  11th  Five-Year  Plan 


The  Law  of  the  PRC  on  Enterprise  Income  Tax  (2007) 
Energy  Conservation  Law  of  the  PRC 


Law  of  the  PRC  on  Appraising  of  Environment  Impacts 
(2002) 


Energy  Conservation  Law  of  the  PRC 


Renewable  Energy  Law  of  PRC  (2005) 

Law  of  the  PRC  on  Appraising  of  Environment  Impacts 
(2002) 


Energy  Conservation  Law  of  the  PRC  (2007),  and  Road 
Transport  Regulation  of  the  PRC 


Energy  Conservation  Law  of  the  PRC  (2007) 


Standardisation  Law  of  the  PRC  (1988) 

Energy  Conservation  Law  of  the  PRC 
Environmental  Protection  Law  of  the  PRC 


To  strengthen  the  administration  of  energy 
conservation,  to  upgrade  energy  efficiency,  to  use  the 
electricity  rationally,  to  optimise  energy  structure,  and 
to  keep  the  economy  development  uninterrupted 
To  regulate  the  implementation  of  the  forest  law 

Accelerating  forest  development  to  promote  the 
sustainable  social  and  economy  development 
To  strengthen  the  effective  management  of  Clean 
Development  Mechanism  (CDM)  projects  by  the  Chinese 
Government,  to  protect  China's  rights  and  interests,  and 
to  ensure  proper  operation  of  CDM  project  activities 
To  strengthen  administration  of  energy  conservation,  to 
promote  energy-saving  technologies  and  to  improve 
energy  efficiency 

To  support  the  administration  of  energy  conservation  of 
civil  buildings,  to  increase  the  energy  efficiency,  and  to 
improve  the  quality  of  indoor  thermal  environment 
To  strengthen  and  improve  macroeconomic  regulation 
to  guide  social  investment,  promote  the  optimisation 
and  upgrading  of  industrial  structure 
To  strengthen  the  environmental  protection,  to  punish 
the  violating  of  environmental  protection,  and  to  ensure 
thorough  implementation  of  the  environmental 
protection  laws 

To  promote  renewable  resources  and  recycling,  to 
regulate  the  development  of  renewable  resources 
recycling  industry,  to  save  resources,  to  protect  the 
environment  and  to  achieve  sustainable  development 
To  check  out  the  quality,  industries  and  regional 
distribution  of  the  pollution  sources,  to  apprehend  the 
origin,  emission  and  treatment  of  the  major  pollution,  to 
build  the  database  and  environmental  statistic  platform 
of  the  pollution  sources  for  social  development  and 
environmental  protection 

To  speed  up  the  development  of  the  service  industry 


To  regulate  the  implementation  of  the  Corporate  Income 
Law 

To  reduce  energy  consumption  during  the  service 
process  of  the  civil  building  and  to  improve  the 
utilisation  ratio  of  the  energy  in  order  to  strengthen  the 
energy-saving  management  of  the  civil  building;  to 
reduce  the  energy-consumption  activities  in  the  service 
process  of  the  civil  buildings 

To  classify  the  management  of  construction  projects 
depending  on  the  project's  impact  on  the  environment 


To  promote  energy  conservation  and  to  improve  energy 
efficiency  of  public  institutions.  Let  the  public 
institutions  play  an  exemplary  role  in  the  energy  saving 
of  the  whole  society 

To  regulate  the  management  and  improve  the  effective 
use  of  straw  energy  utilisation  subsidies 
To  strengthen  the  assessment  of  the  environmental 
impact;,  to  prevent  the  environmental  pollution  and 
ecological  destruction  from  the  headstream,  to  promote 
the  all-round  and  harmonious  sustainable  development 
of  the  economy,  society  and  environment. 

To  enhance  the  administration  of  energy  conservation  of 
the  road  transport  vehicles 


To  give  special  supervision  requirement  for  high-energy¬ 
consuming  special  equipment,  upgrade  the  energy 
efficiency,  promote  resource  utilisation  efficiency. 

To  regulate  administration  of  the  standardisation  in  the 
energy  sector 

To  urge  the  implementation  of  social  responsibility  on 
energy  conservation,  to  build  resource-saving  and 
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Table  2  ( continued ) 


ID 

Regulations 

Related  law 

Objectives 

environmentally  friendly  enterprises,  to  accelerate  the 
transformation  of  mode  of  economic  development 

2011-1 

Standard  Construction  Regulation  for 
Wind  Power  (2011) 

The  Standardisation  Law  of  the  PRC 

To  establish  national  standard  system  for  the  wind 
power  industry,  and  to  well  manage  the  construction  of 
wind  power  industry 

2011-11 

Interim  Administration  Measures  for 
the  collection  and  use  of  the 
renewable  energy  development  fund 

Renewable  Energy  Law  of  PRC  (2005) 

To  promote  the  exploitation  and  use  of  renewable 
energy 

2011  -III 

Interim  Administration  Measures  for 
the  Green  Energy  Demonstration 
Counties  Subsidies 

Renewable  Energy  Law  of  PRC  (2005) 

To  promote  the  renewable  energy  development  in 
countryside,  optimise  energy  consumption  structure, 
promote  clean  production,  and  improve  living  standard 
of  farmers 

2012-1 

Interim  Measures  for  the 

Circular  Economy  Promotion  Law  of  the  PRC  (2008)  and 

To  regulate  the  initiative  fund  for  circular  economy 

Administration  of  recycling  economy 
development  special  fund 

Budget  Law  of  the  PRC  (1995) 

development  and  improve  the  effective  use  of  finances 

5.  Discussions 

The  low-carbon  development  became  an  increasingly  impor¬ 
tant  strategy  for  China,  while  the  central  government  gradually 
introduced  various  policy  instruments  to  support  its  low-carbon 
governance.  The  policy  instruments  were  gradually  introduced 
from  environmental  protection,  energy  conservation,  development 
of  new  and  renewable  energy,  to  the  development  of  circular 
economy,  industry  restructuring  which  constructed  today’s  policy 
instruments  to  support  the  low-carbon  economy  development. 

The  legal  system  regarding  low-carbon  development  experienced 
enormous  changes  in  the  last  decade.  These  were  series  of  laws  and 
regulations  providing  the  legal  instruments  to  achieve  the  low-carbon 
development  strategy  of  the  Chinese  Government.  These  recently 
published  laws  formed  guiding  principle  and  accountability  in  the 
legal  system.  Various  government  departments  within  the  central 
government  issued  supporting  regulations  and  measures  in  order  to 
build  a  strict  energy  saving  administration  system  and  strengthen  the 
incentive  measures.  The  relevant  regulations  and  laws  are  listed  below 
in  Table  2. 

New  industrial  standards  were  introduced  to  support  those 
laws  and  regulations.  However,  some  of  the  energy  conservation 
standards  were  found  less  strict  than  some  other  countries. 
Some  industry  standards  are  missing  such  as  the  standard  for 
resource  recoveiy  industry.  The  new  green  label  and  market 
entry  standards  helped  regulating  the  market  and  constraining 
enterprises. 

Almost  all  policies  were  supported  by  tax  incentive  and  financing 
assistants  from  the  central  government  such  as  pilot  project,  pilot 
low-carbon  city  and  province.  However,  the  government  did  not 
clearly  define  the  criteria  for  low-carbon  city  and  province  [12], 
Development  of  new  energy  and  renewable  energies  occupied  full 
attention  from  almost  all  government  departments. 

Currently  the  solar  and  hydro-electricity  industries  in  China 
both  are  the  largest  ones  in  the  world  in  terms  of  annual  electricity 
production.  In  2010,  the  energy  consumption  per  unit  of  GDP  in 
China  dropped  19.1%  from  that  of  2005. 

Waste  landfill  is  also  a  major  source  of  green  house  gas 
emissions  in  China,  and  further  more  efforts  should  be  made  in 
this  field.  Regulations  are  required  to  control  the  quantity  of 
landfill  and  encourage  the  implement  of  new  technologies  for 
waste  assorting  and  disposal.  In  addition,  the  landfill  reduction 
targets  should  be  included  in  the  performance  assessment  criteria 
for  the  local  governors. 

For  better  implement  of  the  policy  instrument,  the  government 
made  organisational  adjustment.  In  2007  the  government  estab¬ 
lished  the  National  Leading  Group  to  Address  Climate  Change  in 


2007  assigning  specific  works  to  the  NDRC.  Another  new  organi¬ 
sation  -  the  National  Energy  Commission  was  established  in  2010. 
As  a  national  level  organisation,  the  commission  in  charge  of  the 
strategic  decision-making  on  energy  structure,  policy,  price  and 
international  collaboration  of  the  nation.  Furthermore,  local 
energy  sub-commissions  were  also  established  at  the  provincial 
levels.  The  head  of  the  new  organisations  was  the  Prime  Minister 
Wen  Jiabao  and  the  members  were  the  heads  of  various  govern¬ 
ment  departments.  Furthermore,  local  energy  sub-commissions 
were  also  established  at  the  provincial  levels.  The  structure  of  the 
organisation  benefits  the  strategic  decision-making,  the  coordina¬ 
tion  between  various  departments,  and  the  prompt  corresponds 
from  the  local  governments  in  different  regions. 

The  establishment  of  the  new  organisations  by  the  central 
government  also  initiated  relevant  new  institutes  in  multiple 
levels,  for  example  the  climate  change  department  by  NDRC,  the 
climate  change  offices  at  local  level,  and  various  research  institutes 
by  government  departments.  These  institutes  together  with  exist¬ 
ing  energy  conservation  and  new  energy  institutes  organisation¬ 
ally  formed  a  managerial  structure  for  low-carbon  governance. 

The  establishment  of  the  new  organisations  by  the  central 
government  also  initiated  relevant  new  institutes  in  multiple 
levels,  for  example  the  climate  change  department  by  NDRC,  the 
climate  change  offices  at  the  local  level,  and  various  research 
institutes  by  government  departments.  These  institutes  together 
with  existing  energy  conservation  and  new  energy  institutes 
organisationally  formed  a  managerial  structure  for  low-carbon 
governance,  which  could  potentially  benefit  the  implementation 
of  various  policy  instrument. 


6.  Conclusions  and  recommendations 

The  development  of  policy  instruments  that  support  low- 
carbon  governance  in  China  was  reviewed  in  various  aspects 
including:  energy  conservation,  development  of  new  energy, 
development  of  circular  economy,  reforestry,  and  industry  restruc¬ 
turing.  According  to  the  research,  there  are  several  areas  facing 
possible  improvement  for  the  low-carbon  policy  instruments  for 
low-carbon  governance. 

Some  suggestions  for  establishing  good  low-carbon  governance 
in  China  are  given  below,  which  mostly  concentrate  on  the 
operational  rather  than  the  strategic  level. 

1.  Law  enforcement  for  the  new  established  laws  should  be 
further  strengthened  and  stricter  supervision  systems  should 
be  in  place  to  safeguard  effective  implementation  of  low  carbon 


N.  Wang,  Y.-C.  Chang  /  Renewable  and  Sustainable  Energy  Reviews  35  (2014)  126-135 


135 


policies,  measures  and  standards,  especially  for  those  energy 
condensed  sectors. 

2.  More  rigorous  industry  standards  should  be  considered  to  help 
eliminate  outdated  equipments  in  industries  and  promote  the 
introduction  of  more  climate-friendly  technologies. 

3.  The  industrial  standards  should  be  given  strong  legal  support  in 
accountability,  in  order  to  enforce  their  complete  application 
once  in  operation.  New  assessment  tools  need  to  be  introduced 
to  measure  the  effects  of  the  implementation  of  the  industrial 
standards  in  real  projects. 

4.  More  attention  should  be  paid  to  landfill  issue  by  the  govern¬ 
ment  in  the  future.  New  policies  and  instruments  need  to  be 
introduced  in  order  to  reduce  carbon  print  by  landfill. 

5.  In  order  to  encourage  the  fast  development  of  new  technolo¬ 
gies,  the  backward  law  and  industrial  standards  in  China  should 
be  upgraded  more  regularly,  therefore,  to  support  the  low 
carbon  development  strategy. 

This  research  is  not  exhaustive  in  nature.  As  there  are  not 
adequate  data  available,  it  is  hard  to  assess  the  effects  of  the  most 
recent  policy  instruments  of  the  Chinese  governance.  It  is  neces¬ 
sary  for  researchers  to  investigate  the  consequences  of  the  low- 
carbon  policy  instrument  in  the  future.  Future  research  should 
review  the  achievements  of  the  low-carbon  policies  in  practice, 
such  as  the  long-term  plan  of  the  Chinese  Government,  in  order  to 
evaluate  the  effectiveness  of  the  low-carbon  governance  in  China. 
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